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1. Introduction
  Plant based drugs have been used world wide 
in traditional medicines for treatment of various 
diseases. World plant biodiversity is the largest source 
of herbal medicine and still about 60%-80% world 
population rely on plant based medicines which are 
being used since the ancient ages as traditional health 
care system. India is the largest producer of medicinal 
herbs and appropriately called the Botanical garden 
of the world. It is now clear that the medicinal value 
of these plants lies in the bioactive phytochemical 
constituents that produce definite physiological effects 
on human body. These natural compounds formed the 
base of modern drugs as we use today[1-3].
  Citrullus lanatus (C. lanatus ) can be used for 
smoothes, sorbets or granite depending on the texture 
whether smooth or coarse. Watermelon (C. lanatus) 
family Cucurbitaceae is an excellent source of vitamin 
A, B & C necessary for energy production. The fruit 
is also diuretic, being effective in the treatment 
of dropsy and renal stones. The rind of the fruit 
is prescribed in cases of alcoholic poisoning and 
diabetes. The root is purgative and in large dose is 
said to be emetic. The seed is demulcent, diuretic, 
pectoral and tonic. It is sometimes used in the 
treatment of the urinary passages bed wetting. The seed 
is also a good vermifuge and has a hypotensive action. 
Fatty oil in the seed, as well as aqueous or alcoholic 
extracts, paralyze tapeworms and roundworms. In 
Northern Sudan it is often used for burns, swellings, 
rheumatism, gout and as laxative[4].
  Studies have shown that fruits and vegetables contain 
vital nutrients, an appreciable quantity of vitamins, 
fibre, antioxidants, phytochemicals and it was also 
noted that a daily consumption of at least 5 to 10 
servings of a wide variety of fruits and vegetables is an 
appropriate strategy for significantly reducing the risk 
of chronic diseases and to meet nutrient requirement 
for optimum health[5]. 
  These fruits are consumed, fresh, canned or 
processed and i ts  consumption results in the 
production of vast amount of agricultural waste from 
their seeds and rind. Despite the numerous nutritional 
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benefits from fruits only a small portion of plant 
material is utilized directly for human consumption, 
the remaining part may be converted into nutrient for 
either animal feed or into fertilizer. Disposal of these 
agricultural wastes can have a serious environmental 
impact which is becoming harder to solve. Much effort 
will therefore be needed to exploit the nutritional and 
industrial potential of by-products waste and the other 
under-utilized agricultural products. The nutritional 
value and anti-nutrient content of many fruits, seeds 
and their rind has not be given much attention such 
that most times these parts of fruit are discarded even 
with their hidden nutrients. 
  The seeds and rind which are often the waste part of 
the fruits have not generally received much attention 
with a view to being used or recycled rather than 
discarded. Interestingly the seeds of some fruits have 
higher vitamins, fibres, minerals and other essential 
nutrients activity than the pulp fractions[6]. It is 
therefore necessary to evaluate the nutritional and 
anti-nutrients contents of these waste materials. 
  Hence the present investigation was done to study 
the phytochemical screening of C. lanatus seed extract 
in different solvents like petroleum ether, chloroform, 
ethyl acetate, ethanol, water and to perform qualitative 
and quant i ta t ive  analys is  o f  some secondary 
metabolites, minerals to ascertain ethnomedicinal 
usage of this seed.
2. Materials and methods
2.1. Collection of plant material
  The seeds of C. lanatus (Thunb.) were collected from 
Kerala, authenticated by Dr. C.V. Moorthy, Botanical 
Survey of India, Tamilnadu Agricultural University 
Campus, Coimbatore (Voucher No.BSI/SRC/5/23/2010-
Tech 1728). The seeds were washed with water. They 
were air dried at room temperature for 10 days in 
the absence of sunlight and powdered well using a 
mixer. Then they were weighed and kept in an airtight 
container.
2.2. Sample extraction
  The powdered plant material was subjected to 
successive solvent extraction using different solvents 
(petroleum ether, chloroform, ethyl acetate, ethanol 
and water) in the increasing order of polarity. A total of 
50 g of dried plant powder was extracted in 250 mL of 
various solvent in an orbitory shaker for 72 h. Obtained 
extract was evaporated to dryness by using a rotary 
vacuum evaporator at 40-50 °C and stored at 0-4 °C in 
an air tight container for further use.
2.3. Phytocemical screening of the plant material
  
  Phytochemical screening was done for analyzing the 
presence of secondary metabolites that are responsible 
for curing ailments. The phytochemical screening 
of the plant extract was carried out by following the 
method of Trease and Evans[7] and Harborne[8].
2.4. Biochemical characterization of the plant material
  The total carbohydrate content in plant material was 
analyzed by the method of Sadasivam and Manickam[9], 
estimation of protein was done by the method of Lowry 
et al[10], estimation of total phenol content was done by 
the method of Singleton and Rossi[11] and flavonoids by 
the method of Ordon et al[12].
2.5. Preparation of ash solution 
  The silica crucible was heated up to 600 °C and 
cooled. A sample of 2.0 g was weighed and taken in 
the crucible. The crucible was placed in an incubator 
at 100-110 °C for 2-3 h and cooled in a desiccator. 
The crucible was then placed in a clay pipe triangle 
and heated over a low flame till all the minerals 
were completely charred. The charred mineral was 
then heated in a muffle furnace for 6 h at 600 °C. The 
crucible was then cooled in a desiccator and weighed. 
The ash thus obtained was used for the estimation of 
minerals like calcium, phosphorous and iron.
  The fibre content present in plant material was 
estimated by the method of Maynard[13], phosphorous 
content by the method of Fiske and Subbarow[14], 
calcium was determined by the method of Cornfield 
and Pollard[15] and the iron content were estimated by 
the method of Raghuramulu[16].
2.6. HPTLC fingerprinting analysis 
 
  For HPTLC fingerprinting analysis, 2 µL of the 
above test solution and 2 µL of standard solution were 
loaded as 5 mm band length in the 3 伊 10 Silica gel 
60F254 TLC plate using Hamilton syringe and CAMAG 
LINOMAT 5 instrument. The samples loaded plate was 
kept in TLC twin trough developing chamber (after 
saturated with Solvent vapor) with respective mobile 
phases (flavonoids and phenols) and the plate was 
developed in the respective mobile phase up to 90 mm. 
The developed plate was dried by hot air to evaporate 
solvents from the plate. 
   The plate was kept in Photo-documentation chamber 
(CAMAG REPROSTAR 3) and captured the images at 
White light, UV 254 nm and UV 366 nm. The developed 
plate was sprayed with respective spray reagent 
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(flavonoids and phenols) and dried at 100 °C in hot air 
oven. The plate was photo-documented at daylight and 
UV 366 nm mode using Photo-documentation (CAMAG 
REPROSTAR 3) chamber. After derivatization, the plate 
was fixed in scanner stage (CAMAG TLC SCANNER 
3) and scanning was done at 500 nm. The peak table, 
peak display and peak densitogram were noted.
3. Result
  Phytoconstituents are the natural bioactive 
compounds found in plants. It works with nutrients 
and fibers to form an integrated part of defense system 
against various diseases and stress conditions. They 
are basically divided into two groups like primary 
and secondary constituents; according to their 
functions in plant metabolism. Primary constituents 
consists of common sugars, amino acid, proteins and 
chlorophyll while secondary constituents consists of 
alkaloids, terpenoids, saponins, phenolic compounds, 
flavonoids, tannins and so on[17]. The present study 
was undertaken to find out the qualitative and 
quantitative phytochemistry of C. lanatus seed 
Table 1 
Phytochemical screening of seeds.
Extracts Alkaloids Steroids Flavonoids TP AP Carbohydrates Cardioglycosides Saponins OF Terpenoids
Petroleum ether - + - - - - - + + -
Chloroform - + - - - - + - + -
Ethyl acetate - + - + - - + - - -
Ethanol + - + + + + + - + +
Water + - - - - - - - - -
 “+” Present;  “-” Absent. TP: Tannin and phenolic compounds; AP: Amino acids and proteins; OF: Oils and fats.
extracts. 
   The phytochemical screening test has been 
conducted after the successive solvent extraction. The 
results of the phytochemical screening are given in 
Table 1. The phytochemical screening of C. lanatus 
seeds showed the presence of nine phytochemical 
constituents like alkaloids, flavanoids, tannins, 
aminoacids,  carbohydrates,  cardioglycosides, 
terpenoids, oils and fats in the ethanolic extract of 
plant material when compared with other solvents. 
Hence, further studies were carried out by using the 
ethanolic extract of plant material. 
   These results were supported by Johnson et al[18] 
who reported that saponins, alkaloids, tannins, 
phytates, oxalate, phenols, HCN and flavonoids known 
phytochemicals were present in the fruit, seed and 
rind of C. lanatus.
3.1. Biochemical charecterization and mineral content 
analysis of C. lanatus 
   Estimation of carbohydrates, phenols, flavanoids, 
crude fibre, phosphorous, calcium and iron are 
shown in Table 2. The total carbohydrate content of 
the ethanolic extract of C. lanatus was found to be 
16.4 mg/g. The total phenolic content of the ethanolic 
extract of C. lanatus was found to be 40.5 mg/g of 
tannic acid equivalent (GAE) and flavanoid content 
was found to be 154.26 mg/g of quercetien equivalent. 
   The present study showed the presence of more 
amounts of flavonoid contents in the ethanolic 
extract of seed material when compared with all 
biochemical compounds. The results agreed with 
the findings of FAO/WHO, Joint FAO/WHO food 
standards programmes, 1991[19] and Johnson et al.[18] 
who reported that natural colouring in plant based 
food with antioxidant, anti-inflammatory and diuretic 
effect is due to flavonoid as is observed in the pulp 
and seed of C. lanatus.
Table  2 
Biochemical characterization and mineral content analysis of
C. lanatus seeds.
Particulars C. lanatus seeds
Carbohydrates (mg/g)     16.40依0.52
Total phenol (mgGAE/g)     40.50依1.52
Total flavonoids (mg quercetin equivalent/g)   154.26依0.30
Crude fibre (%)     29.50依0.35
Phosphorous (mg/g)       7.50依0.35
Calcium (mg/g)     40.13依0.24
Iron (mg/g)       0.37依0.08
Total protein (mg/g)     20.17依0.03
Values are expressed as Mean依S.D.
  
   C. lanatus comprising 50% oil and 35% protein, the 
seeds have both nutritional and cosmetic importance. 
The seeds contain vitamin C and B2, minerals, 
riboflavin, fat, carbohydrates and protein[20]. Total 
crude fibre was found to be 29.5 mg/g. 
   The phosphorous, calcium and iron content of 
ethanolic extract of C. lanatus was found to be 7.5, 
40.13 and 0.33 mg/g respectively. Our results were 
comparable with those of Ojieh et al[21] who reported 
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that the seed contained crude protein, crude fibre and 
total carbohydrate. 
3.2. HPTLC fingerprinting profile of ethanolic seed 
extract of C. lanatus
  
  HPTLC profile of plant extracts was generated in 
solvent systems of different polarities in order to 
ascertain the total number of chemical moieties which 
will also help in designing the method of isolation and 
characterization of bioactive compounds. Phenolic 
compounds are considered as secondary metabolites 
that are synthesized by plants during normal 
development[22]. 
  They are also found in many medicinal plants, 
and herbal medicines containing these compounds 
have often been used in pharmacy. Flavonoids 
and phenolic acids have analgesic, antiallergic, 
a n t i c a n c e r ,  a n t i d i a b e t i c ,  a n t i h e p a t o t o x i c , 
antiinflammatory, antiosteoporotic, antioxidant, 
antispasmotic and antivascular effects[23-26] while 
tannins have antidiarrhoeal ,  antioxidant and 
antiseptic properties[27].
  HPTLC phenolic profile of ethanolic extract of C. 
lanatus seed was recorded in Figure 1 and Table 
3. Blue, brown color zone was detected in UV after 
derivatization in the chromatogram confirms the 
presence of polyphenols. The extract was run along 
with the standard polyphenols compounds. The result 
showed the presence of Quercetin (polyphenol) with in 
peak 5 with an Rf value of 0.72 in the ethanolic seed 
extract of C. lanatus.
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Figure 1. Densitogram display for phenols of seed ethanolic 
extract of C. lanatus.
HPTLC chromatogram of seed ethanolic extract of C. lanatus at 
254 nm, showing different peaks (bands) of phytoconstituents in 
which 5th peak was found to be quercetin with Rf value of 0.72. 
Concentration of sample 100 mg/mL. Toluene-Acetone-Formic 
acid (4.5:4.5:1). 
Table 3 
Peak table with Rf values, height and area of phenols.
Track Peak Rf Height Area Assigned substance
QUE 1 0.72 303.1 9 304.9 Quercetin standard
Sample A 1 0.13   27.1 1 056.4 Unknown
Sample A 2 0.36   20.5    341.6 Unknown
Sample A 3 0.56   11.1    284.5 Unknown
Sample A 4 0.66   43.5 1 603.9 Unknown
Sample A 5 0.72 184.8 4 155.3 Poly phenol 1 (Quercetin)
Sample A 6 0.78   33.0    615.7 Unknown
Sample A 7 0.88   40.6    762.8 Unknown
Sample A 8 0.91   48.0 2 199.7 Unknown
  Flavanoid HPTLC profiles of ethanolic seed extract 
of C. lanatus was represented in Figure 2 and Table 
4. Yellow coloured fluorescent zone observed in 
the chromatogram after derivatization confirms the 
presence of flavanoid in the given standard and in the 
sample.
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Figure 2. Densitogram display for flavonoids of seed ethanolic 
extract of C. lanatus.
HPTLC chromatogram of seed ethanolic extract at 366 nm, 
showing different peaks (bands) of phytoconstituents in C. 
lanatus. Concentration of sample 100 mg/mL. Ethyl acetate-
Butanone-Formic acid-Water (5:3:1:1).
Table 4 
Peak table with Rf values, height and area of flavonoids.
Track Peak Rf Height     Area Assigned substance
RUT 1 0.50 281.8 11 556.0 Rutin standard
Sample A 1 0.02   12.6      129.9 Unknown
Sample A 2 0.57   59.4   1 370.4 Unknown
Sample A 3 0.66   65.5   4 056.7 Unknown
Sample A 4 0.78 247.6 11 542.3 Flavonoid 1
Sample A 5 0.79 247.1    9 848.9 Unknown
Sample A 6 0.85 230.1  15 601.8 Unknown
Sample A 7 0.95 200.6    6 597.1 Unknown
4. Discussion
  The results indicated that the seed contain an 
appreciable amount of bioactive compounds. Medically 
the presence of these phytochemicals especially the 
phenols and flavonoids explains the use of C. lanatus 
in ethnomedicine for the management of various 
ailments.
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